We discuss the nature of the galaxies found in the Pico dos Dias Survey (PDS) for young stellar objects. The PDS galaxies were selected from the IRAS Point Source catalog. They have flux density of moderate or high quality at 12, 25 and 60 µm and spectral indices in the ranges −3.00 ≤ α(25, 12) ≤ +0.35 and −2.50 ≤ α(60, 25) ≤ +0.85. These criteria allowed the detection of 382 galaxies, which are a mixture of starburst and Seyfert galaxies. Most of the PDS Seyferts are included in the catalog of warm IRAS sources by de Grijp et al. (1987). The remaining galaxies constitute a homogeneous sample of luminous (log(L B /L ⊙ ) = 9.9 ± 0.4) starburst galaxies, 67% of which were not recognized as such before.
Introduction
Since their discovery a few decades ago, starburst galaxies have been a constantly growing field of research. This increasing interest is due to the fact that what was once considered as a peculiar phenomenon affecting only a small fraction of the local population of galaxies turns out to be of a more general nature, involving mechanisms by which galaxies form and evolve (Larson 1990; Kennicutt 1990; van den Bergh et al. 1996; Coziol et al. 1997b Coziol et al. , 1998 Driver et al. 1998 ). Yet, our present knowledge on the properties of starburst galaxies rests on the analyses of a rather limited number of data sets and fundamental questions on their nature still remain to be answered. For example, is there a relation between the small-mass and metal poor H II galaxies and the more massive and chemically evolved Starburst Nucleus Galaxies (SBNGs)? What is the difference between starburst galaxies which are UV-bright and those which are selected based on a strong emission in the far infrared (FIR)? Is there a relation between Active Galactic Nuclei (AGN) and starburst activity? Are all starbursts efficient X-rays emitters? What is the dominant morphology of starburst galaxies?
In this context, we have judged useful to present this new homogeneous sample of relatively nearby and luminous starburst galaxies selected in the FIR: the PDS (which stands for Pico dos Dias Survey) starburst galaxies. The fact that starbursts are easily detected in the FIR is not surprising (Meadows et al 1990; Allen et al. 1991; Contini et al. 1998) . In their selected sample of IRAS galaxies, for example, Allen et al. (1991) found 90% starburst and 10% Seyfert galaxies. Similar ratios were found in the Contini et al.
(1998) sample of Markarian UV-bright galaxies. In the Montreal Blue Galaxy (MBG) survey, 85% of the -5 -galaxies were not recognized as such before.
To facilitate our analysis, we retained only the galaxies which have fluxes with high or intermediate qualities in the IRAS Faint Source Catalog (IFSC). We rejected 14 galaxies of low quality flux and 46 others because they have a Galactic latitude |b| < 10
• , and consequently do not appear in the IFSC. 200 galaxies were thus left in our sample.
In Table 1 we present the 200 PDS starburst candidates. Column 1 gives their IRAS name. A capital X at the end of the name identifies the galaxy as an X-ray source, according to the ROSAT catalog (Voges et al. 1996) . Column 2 gives another acronym from NED. Other properties also taken from NED are: the 1950 coordinates of the galaxy (columns 3 and 4), the redshift (column 4), the B magnitude (column 6) and the morphology (column 7). We note that our list contains two of the most famous starbursts: M82 and NGC 7714.
In Table 2 , we give the optical and FIR characteristics of our sample of galaxies. Columns 2 and 3 correspond to the absolute magnitude and B luminosity, which were determined using the magnitudes quoted in Table 1 and assuming H 0 = 75 km s −1 Mpc −1 . No correction for Galactic reddening was applied. The infrared luminosity in column 4 was determined from the relation: log(L IR ) = log(F IR )+2 log[z(z+1)]+57.28, where z is the redshift and F IR = 1.26 × 10 −11 (2.58S 60 + S 100 ) erg cm −2 s −1 (Londsdale et al. 1985) . The mean FIR luminosity of the PDS starbursts is 2 × 10 10 L ⊙ , slightly less than the mean luminosity of the LIGs studied by Veilleux et al. (1995) . In columns 5, 6, and 7 we give the IRAS spectral indices. In general, the differences between the spectral indices determined using the IFSC or IPSC fluxes are marginal. The quality indices in the four IRAS bands are given in column 8.
An interesting characteristic of our sample is the different fractions of galaxies with different activity types detected in X-rays: 2 of the 4 LINERs (50%) were detected, as compared to 71% of the Sy1, 22%
of the Sy2 and only 4% of the starbursts. These differences between the starbursts and the two Seyfert galaxies are highly significant considering that in our sample the Sy2 are almost twice as numerous as the Sy1 and the starbursts still more numerous than the Sy2.
The starburst nature of the PDS galaxies
We define a starburst galaxy as an emission-line galaxy where the source of ionization of the gas is of stellar origin, as determined from standard emission line ratio diagnostic diagrams (Baldwin, Phillips & Terlevich 1981; Veilleux & Osterbrock 1987) . This first criterion eliminates the Seyfert galaxies, but also the LINERs whose source of ionization is not clearly defined. The starburst galaxies have Hα luminosities from 10 39 up to a few 10 42 erg s −1 (Balzano 1983; Coziol 1996) , implying unusually high present star formation rates. Obviously, these galaxies cannot sustain such elevated star formation rates for a very long time (hence the name starburst; Weedman et al. 1981) , unless they are replenished in gas, following some kind of interaction with another galaxy or with its environment (Huchra 1977; Taylor et al. 1996) , or if the star formation is regulated by internal processes, probably related to supernovae feedback (Searle & Sargent 1972; Gerola, Seiden & Schulman, 1980; Krügel & Tutukov 1993) . From the University of Michigan (UM) survey, Salzer et al. (1989) have shown that the starbursts present a variety of types related to their morphologies. Based on similar characteristics, we can regroup these types in two broad categories (Coziol et al. 1994 ): the H II galaxies which are small mass and metal poor galaxies and the Starburst Nucleus Galaxies (SBNGs) which are more massive and chemically evolved.
Starburst galaxies are usually detected by the presence of emission-lines in their spectra (using the objective-prism technique) or by a UV color excess (using the multiple filters technique). The two methods yield similar results (Coziol et al. 1993 ), the only difference being that objective-prism surveys are biased against SBNGs while multiple colors surveys are biased against H II galaxies (Coziol 1996). Starburst galaxies detected in the FIR are generally similar to the SBNGs detected in the optical (Allen et al. 1991; Veilleux et al. 1995) . However, at the extreme end of the FIR range one finds a new type of starburst galaxy: the ultra Luminous Infrared Galaxies (uLIGs), which emit most of their energy in the FIR (Sanders et al. 1988) . One important property distinguishes the uLIGs from the other two types of starbursts: while all the uLIGs are cases of massive galaxies in interaction (Mirabel & Duc 1993) , only a small fraction (∼ 1/4) of the SBNGs and H II galaxies clearly are (Telles & Terlevich 1995; Coziol et al. 1997) .
In what follows, we determine the starburst nature of the galaxies in our sample from their FIR luminosity and color. Our method is semi-empirical in nature. We use simple models to interpret the L IR /L B ratios (Coziol et al. 1996) and IRAS colors (Sekiguchi 1987) of the galaxies and compare the characteristics of the PDS galaxies with those of different samples of normal and starburst galaxies taken from the literature. The sample of normal galaxies is composed of galaxies from the list of Stauffer (1982) , Kennicutt (1983) and Hogg et al. (1993) , from which we eliminated, using their identification in NED, all the known Seyferts, interacting, UV-bright and starburst galaxies (such as UM, Arp, Markarian, Kiso, MBG or Zwicky-like galaxies). The sample of starburst galaxies is composed of three samples representing the different types of starbursts: (a) SBNGs from the UM survey (Salzer et al. 1989) , the Balzano's sample of Markarian galaxies (1983) and the MBG survey (Coziol et al. 1993 (Coziol et al. , 1994 (Coziol et al. , 1997a (Coziol et al. , 1997b ; (b) H II galaxies from the catalog of Terlevich et al. (1991) and from the Calan-Tololo survey (Peña et al. 1991) ; (c) Luminous Infrared Galaxies (LIGs), as observed by Veilleux et al. (1995) , which most luminous members are similar to the uLIGs.
The FIR luminosity excess in starbursts
In Figure 1 , we present the diagram of L IR as a function of L B . Coziol (1996) showed that starburst galaxies present a typical excess of FIR luminosity as compared to normal spiral galaxies. In Figure 1a , this phenomenon is illustrated by comparing the luminosities of the PDS starbursts with the mean values found for different samples of galaxies, as determined in Coziol (1996) . For comparison purposes, we distinguished between early-type (earlier than Sbc) and late-type galaxies (Sbc and later). It can be seen that most of the PDS galaxies show a ratio L IR /L B higher than 1, similar to the SBNGs.
In Figure 1b , which concerns the PDS Seyfert galaxies, we also show the mean values found by Roberts & Haynes (1994) for normal galaxies with different morphologies. This sample is probably more representative of normal galaxies than the samples of Stauffer, Hogg et al. or Kennicutt, because it is not biased towards emission-line galaxies. Comparing the PDS galaxies (starbursts and AGNs) with the normal galaxies, it can be seen that the former have normal blue luminosities. Like the SBNGs, their mean absolute B magnitude M B = −20.0 ± 1.0 suggests that they generally are massive galaxies. This result is consistent with the fact that small-mass starburst galaxies (like the H II galaxies for example) are generally deficient in dust (Coziol 1996) .
Although the FIR-luminosity-excess criterion enables one to distinguish starbursts from normal galaxies, it does not allow to separate them from AGNs. Indeed, in Figure 1b we see that, in general, the Seyfert galaxies show L IR /L B ratios comparable to those of SBNGs. This is a characteristic of Seyfert galaxies (Coziol 1996) . The nature of the FIR excess in these galaxies is ambiguous, because the contribution of the active nucleus to the FIR luminosity is not well determined. If this contribution were negligible, then the excess of FIR luminosity would imply high star forming rates.
A model for the typical FIR colors of galaxies
In Figure 2a , we show the diagram of the spectral indices α(60,25) versus α(100,60) for the sample of normal galaxies, as defined above. It can be seen that normal galaxies occupy only a small region of this diagram. There also seems to be no difference in colors between the normal early-type galaxies and the late-types ones (see Sauvage & Thuan 1994 for a discussion of this phenomenon in normal galaxies).
In Figure 2b , the same diagram is shown for the samples of starburst galaxies. The FIR colors of the starbursts are clearly offset from those of normal galaxies, but a significant region of overlap exists. This result reminds one of the observation made by Huchra (1977) about the Markarian galaxies, namely that starbursts are not a new class of objects but rather a subset of normal galaxies. This seems to be true in the FIR as well.
To interpret the data, we use a two-blackbody model composed of a cirrus-like, cold component with a temperature ∼ 27K, added to a hot component, associated with a burst of star formation (Sekiguchi 1987). In Figure 2 , the temperature of the hot component varies from 60K to 100K. The numbers on the grid indicate the fractional contribution of the hot component to the total FIR luminosity. For the sample of normal galaxies, the contribution of the hot component varies between 0.6 and 0.9 and the temperature varies between 65K and 80K. In the starbursts, the contribution from the hot component is generally higher than 0.8 and the temperature is almost always higher than 70K. The interpretation of this difference is straightforward (Sekiguchi 1987; Coziol 1996) : the higher star formation rates in starburst galaxies simply increases the quantity of hot dust.
It is instructive to study the location of the various types of starbursts in Figure 2b . The small dispersion for the colors of the SBNGs, for example, suggests similar characteristics for the bursts (similar intensities, ages or dust contents). The larger dispersion for the LIGs, on the other hand, suggests a more heterogeneous group. This difference between the two types of starbursts may be explained in part by different levels of extinction, which is generally higher in the LIGs than in the optically selected SBNGs (Veilleux et al. 1995) . In Figure 2b for instance, some LIGs have colors similar to a pure blackbody. In these galaxies most of the light may be absorbed by dust and reemitted in the FIR. The fact, on the other hand, that many UV-bright SBNGs are also FIR emitters suggests that the dust distribution in these galaxies is rather patchy (Calzetti et al. 1996) .
On average, the LIGs show a higher hot-component contribution and/or a higher dust temperature than the SBNGs. The LIGs, therefore, may have higher star formation rates or younger bursts than the SBNGs (Coziol 1996) . But, some may also hide an AGN (Sanders et al. 1988) .
For the H II galaxies, the high dust temperatures suggested by the model are probably better explained by their low metallicities and young ages. A young starburst contains a larger number of massive stars than a more evolved one, and a metal-poor ionized gas reaches higher temperatures than a metal-rich one.
3.3. Discrimination between normal, starburst and Seyfert galaxies using FIR colors
In Figure 3a , we now apply our model to the PDS starburst galaxies. We deduce that the PDS starburst galaxies have IRAS colors which are typical of SBNGs. This conclusion is consistent with our previous classification based on the ratio L IR /L B .
In Figure 3a , we distinguish between the PDS starbursts detected in the UV, the galaxies assumed to be in interaction (the Arp galaxies) and the pure IRAS galaxies (that is, the FIR galaxies with no other special known characteristics). In general, the colors of the three types of galaxies are similar. Therefore, whatever the origin of the bursts in these galaxies, the result in terms of colors seems to be the same.
In order to test how arbitrary our criteria for selecting starbursts in the FIR are, we have examined the nature of the galaxies which have a IPSC color α(60, 25) < −2.5. This specific criterion was tested, because we noticed that it eliminates a good number of IRAS galaxies in the IPSC. Using NED, we identified a new sample of 210 IRAS galaxies with a IPSC color α(60, 25) < −2.5. Among these galaxies only 23 (11%) were recognized as Seyfert galaxies. We call the remaining 187 galaxies the IRAS normal galaxies. Indeed, in Figure 2a , we can see that the IRAS normal galaxies have colors typical of normal galaxies.
In Table 3 , the mean B and FIR luminosities and dispersions for the IRAS normal galaxies are compared to those of the PDS starburst and Seyfert galaxies. All these galaxies have comparable luminosities. In column 4 of Table 3 , we also give the L IR /L B ratios observed in all these galaxies. The IRAS normal galaxies do not show the same excess of FIR luminosity as the PDS starbursts. A Kolmogorov-Smirnov test allows one to reject, at a level of confidence higher than 99.9%, the hypothesis that the two distributions were taken from the same population. Therefore, without completely separating them from normal galaxies our color criteria allow us to effectively select starburst galaxies.
In Figure 3b , we present the color-color diagram α(60,25) vs. α(100,60) for the PDS Seyfert galaxies.
As already noted by de Grijp et al. (1987) , the FIR spectral indices of Seyfert galaxies are generally flatter than those of starbursts. Only a small fraction of the PDS Seyfert galaxies in Figure 3b have FIR colors similar to those of the starbursts. There seems to be more Sy2 than Sy1 in this situation: about 38% of the Sy2 compared to only 10% of the Sy1. Above the cut-off defined by de Grijp et al. (α(60, 25 ) > −1.5) the Sy2 show a slightly flatter α(100,60) spectral index than the Sy1. In Table 3 , we also see that the Sy2 show a similar mean excess of FIR luminosity to that of the starbursts, while this ratio for the Sy1 is normal.
Comparing them with the IRAS normal galaxies, a Kolmogorov-Smirnov test allows to reject, but only at the 92% confidence level, the hypothesis that the Sy2 distributions comes from the same population as the normal ones. The same hypothesis simply cannot be rejected for the Sy1.
The differences in FIR characteristics among the various types of galaxies are better observed in the diagrams α(60,25) vs. α(25,12), presented in Figure 4 . In Figure 4a , most of the PDS starbursts have a color α(60,25) between −1.9 and −2.5. In Figure 4b , the PDS Sy2 with a color α(60,25) higher than −1.9
have a color α(25,12) lower than −1.5, while it is the contrary for the Sy1. This last cut-off also seems to separate most of the X-ray AGNs from the non X-ray ones. But it is the contrary for the starbursts.
In Figure 4b , we have also placed the IRAS normal galaxies. As can be seen, the FIR color distribution of the normal galaxies merges with those of the starburst galaxies. In reality, all these galaxies form a continuous sequence in colors. We distinguished the starbursts based on the color criterion 6 α(60,25) > −2.5. In section 4, we will show that this color cut-off also marks a change in the dominant morphological types of the galaxies.
Spectroscopic observations of misclassified AGNs
In Figure 4a , 17 of the PDS starbursts show a spectral index α(60,25)> −1.9. Considering the large difference between the rest of the starbursts and the AGNs in this diagram, we wonderered if these 17 starbursts could not be misidentified AGNs. Likewise, the fact that many more PDS AGNs than starbursts are detected in X-rays (only 11 PDS starbursts are X-ray sources) also suggests that some of these starbursts are misidentified AGNs. To verify the nature of these galaxies, spectroscopic observations were obtained for 12 of the 17 starbursts with α(60,25)> −1.9 and 3 X-ray starbursts. In August 1997, 2 galaxies (IC2202 and IRAS14454-4343) were observed with the 1.6m telescope at the OPD and 2 others (IIZw083 and IRAS19265-4338) were observed at the 1.52m telescope at ESO. The remaining starbursts were observed in January and March 1998 with the 1m WISE telescope in Israel.
At the OPD, a Boller & Chivens spectrograph was used in conjunction with a 1024 ×1024, SIT, back-illuminated CCD. Two spectra with resolution ∼ 2Å were taken using a 600l/mm grating centered alternatively at 4600 and 6300Å. The slit had a width of ∼ 2.5 arsec and was aligned in position E-W across the center of the galaxies. At the 1.52m of ESO, the data were acquired with a Boller & Chivens spectrograph and a 2048×2048 Loral, UV flooded CCD. The grating used had a dispersion of 187Å/mm providing a spectral coverage of ∼ 3000 − 9000Å and a resolution of about 10Å. The slit width covered ∼ 3 arsec of the center of the galaxies and was positioned close to the parallactic angle. At the 1m telescope of the Wise Observatory (Israel) a FOSC spectrograph was used with a 1024×1024 Tektronics CCD. The spectral coverage was ∼ 3500 − 7300Å and the resolution was about 8Å. The slit width covered ∼ 5 arsec of the center of the galaxies and was also positioned close to the parallactic angle. All the spectra were reduced according to standard procedures under IRAF. These include bias subtraction, flat-field and distorsion corrections, cosmic ray removal, sky subtraction, wavelength and flux calibrations. Table 4 gives the ratios of the most prominent emission lines which we used to classify the activity types of the galaxies. Although some of these galaxies have very strong emission lines, they do not seem to have broad components typical of Sy1 galaxies. Figure 5 shows one of the diagnostic diagrams which we used for our classification. The results are reported in column 7 of Table 4 . Note that the same classification is obtained using other line ratios. As we suspected, 9 of the 12 PDS starbursts with α(60,25)> −1.9
(identified by crosses in Figure 4a ) are misidentified AGNs (Sy2 or LINER). The three remaining starburst galaxies have color values at the borderline between those of starbursts and AGNs (in Figure 4a , they are identified by a square and occupy the extreme positions at the top of the sequence traced by the starbursts).
The color difference between the AGNs and the starbursts, in Figure 4a , seems remarkably well established since 99% of the PDS starbursts have a spectral index α(60,25)> −1.9.
Following our spectral classification, the starburst nature of the 3 X-ray galaxies classified as starbursts on the basis of their colors is confirmed, although NGC 3310 could also be a LINER. The case of NGC 3690 is complicated by the fact that this is really two interacting galaxies. It is not clear, therefore, what is the origin of the X-ray emission in this system. It could come from hot gas between the two interacting galaxies or be related only to one of the galaxies. Again we note that the western galaxy of this pair shows line ratios at the borderline separating starbursts from LINERs. As a common characteristic, the 4 X-ray starbursts have slightly higher excitation levels than normal SBNGs. All these galaxies could be of intermediate nature between AGN and starburst (Véron et al. 1997 ).
Properties of the PDS starbursts
In Figure 1 , we have verified that the PDS galaxies are preferentially massive galaxies. This result is consistent with the observation that small-mass starburst galaxies are usually deficient in dust. In the H II galaxies the dust could have been easily ejected into the intergalactic medium (with a good part of the metals) by strong starburst winds. Alternatively, these galaxies may also be too young and have not had enough time to produce a sufficient amount of dust to be visible in the FIR. Being massive, the PDS galaxies are more similar to SBNGs. In this section, we will therefore continue our discussion by comparing some of the characteristics of the PDS starburst galaxies with those of the SBNGs.
In Figure 6 , we present the morphologies of the PDS starbursts compared to those of the Markarian galaxies and the SBNGs of Balzano (1983) . We can see that the distribution of the morphologies of the PDS galaxies is intermediate between those of these two samples. In particular, the PDS galaxies seem to contain a relatively high number of early-type spirals (Sb and earlier). This is a common trend of SBNG samples (Coziol et al. 1997a ). In Figure 6 , we verify that this trend in favor of early-type spirals is not observed in the sample of IRAS normal galaxies. In this case, the fraction of early-type galaxies falls drastically against that of the late-type ones.
We can also see in Figure 6 that the fraction of barred PDS starbursts is similar to that observed in other samples of SBNGs. This fraction is high, but not particularly so, if we judge from the high fraction of barred galaxies also observed in the IRAS normal galaxy sample. Like in other samples of SBNGs (Coziol et al. 1997a; Continni et al. 1998 ) the fraction of PDS galaxies with a bar seems to increase towards late-type galaxies. The PDS galaxies show no evidence to be preferably barred.
In Figure 7 , we compare the FIR luminosities and the redshifts of the PDS galaxies with those of the UV-bright MBGs and IRAS galaxies selected by Allen et al. (1991) . Coziol et al. (1997a) showed that the MBGs are the equivalent of the IRAS luminous galaxies at lower redshifts. The PDS starbursts, on the other hand, are observed in similar redshift ranges (from 0 to 0.1) as the MBGs. These two samples are limited to relatively low redshifts. The PDS galaxies are simply the FIR luminous equivalent of the nearby UV-bright SBNGs. The two diagonal lines in Figure 7 suggest that the PDS galaxies are flux limited in the FIR at 10 −10 erg cm −2 s −1 and the MBGs at 10 −11 erg cm −2 s −1 .
Summary and conclusions
In this contribution, we have confirmed that starburst galaxies can be effectively detected and discriminated from normal galaxies and AGNs using criteria based on their FIR emission.
In comparison with normal galaxies, the starbursts typically show an excess of FIR luminosity and distinct colors. These differences are explained by a higher quantity of hot dust due to the higher star formation rates in starbursts as compared to normal galaxies. In the FIR, the starbursts form a continuous sequence with the normal galaxies, but can be distinguished based on a color α(60,25)< −2.5. This color cut-off also marks a variation in the dominant morphological types of the galaxies: normal IRAS galaxies are mostly late-type (Sb and later) spirals, while starbursts are more numerous among the early-type ones (Sb and earlier). This result is consistent with the observations made by Devereux & Hameed (1997) , and suggests that many early-type spiral galaxies are still actively forming stars. However, this preference of massive starburst for early-type morphologies is not new, but a trait of SBNGs (Coziol et al. 1997a ).
Like for other samples of SBNGs, no preference for barred galaxies is found among the PDS starbursts.
The role of the bar in starbursts is not well established. The fact that the number of barred starbursts increases towards the late-type morphologies may suggest that the bar is important only in the late-type starbursts. Alternatively, the bar could also have a shorter life time in a galaxy with a stronger bulge.
The PDS starbursts are mostly massive (M B = −20.0 ± 1.0). This result is consistent with the fact that the small-mass H II galaxies are relatively deficient in dust. In the H II galaxies the dust may have been swept away by starburst winds, or these galaxies may be too young to have produced enough dust.
The FIR colors of the H II galaxies suggest that their dust temperatures are higher than those of the SBNGs. This phenomenon probably has something to do with the low metallicities of these galaxies, but also suggests a larger number of young stars than in the SBNGs and, consequently, younger age for the bursts in the H II galaxies than in the SBNGs. Another interesting result of our analysis is the very few starbursts detected in X-rays. Only 4% of the which we obtained a spectrum was found to be ambiguous, the galaxies showing spectral characteristics intermediate between those of starbursts and LINERs. This result, and the fact that a very high number of Sy1 (71%), but few Sy2 (22%) were detected in X-rays, cautions against the utilization of the FIR, without other means of discrimination, to select starburst galaxies in order to study their X-ray properties.
Our observations suggest, instead, that the contribution by starbursts to the cosmic X-ray background, for example, could be negligible (Hasinger 1998).
The relatively high fraction (38%) of AGNs in our sample is consistent with observations which suggest that the probability of finding an AGN increases with the FIR luminosity (de Grijp et al. 1987; Veilleux et al. 1995) . In our sample, 62% of the AGNs are Sy2, 34% are Sy1 and the remaining 4% are LINERs. The higher number of Sy2 encountered is consistent with the idea that these galaxies are slightly richer in dust than the Sy1 (Malkan et al. 1998) . The low fraction of LINERs, on the other hand, is consistent with the idea that these galaxies are low luminosity AGNs which are not in a starburst phase (Coziol 1996) . Only 10% of the PDS Sy1 and 38% of the PDS Sy2 have a spectral index in the range −2.5 ≤ α(60, 25) ≤ −1.9.
But the most striking result of our analysis is the fact that only 1% of the PDS starbursts have a spectral index α(60, 25) > −1.9. The few starbursts which passed this limit are at the extreme of the sequence traced by the the starburst galaxies and show spectral characteristics at the borderline between those of starbursts and LINERs.
Our analysis clearly shows that Seyfert galaxies have distinct FIR colors from starburst galaxies. This means that the active nucleus in AGNs must contribute significantly to the FIR excess emission observed in these objects. Now, because this excess is, on average, barely equal to that observed in SBNGs, it suggests that the level of star formation in Seyfert galaxies may be different from that in starbursts. Taken at face value, our results imply that only a small fraction of the Seyfert galaxies, maybe ∼ 40% of the Sy2 and ∼ 10% of the Sy1, could be dominated by star formation. It is remarkable to find these fractions roughly The electronic version of the tables for the different samples of galaxies defined in this paper (including the 187 IRAS normal galaxies and the Seyfert galaxies) are available upon request to the first author. This manuscript was prepared with the AAS L A T E X macros v4.0. In a), we call the IRAS Normal galaxies the galaxies with a IPSC color α(60, 25) < −2.5 (see section 3.3). the AGNs and normal IRAS galaxies. In a), the misidentified AGNs for which we have spectra are identified by crosses. Only 1% of the starbursts have a spectral index α(60,25) > −1.9. These galaxies (identified by squares) are at one of the extreme of the sequence traced by the normal and starburst galaxies. In b), most of the Sy1 and X-ray AGNs with a color α(60,25) > −1.9 have a color α(25,12) > −1.5 as opposed to the Sy2 and X-ray starbursts. Following our definition in section 3.3, the IRAS normal galaxies have a color α(60,25) < −2.5. 
